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Chadha & Gregory B. Turetzky, filed on 02/28/01 and issued on 07/30/02 as
United States Patent Application 6,427,120, all of which are incorporated
by reference. 1 WD 2007/ 126401 PCT/ US2005/ 044455 [02] 2. Field of the

I nvention. [03] This invention relates generally to nobile comrunication

systens andwighooidadsbi cul ar to conbined Satellite Positismimgoedssicssrs
(SATPS) and commruni cation systens. [04] 3. Related Art. [05] A Satellite

Posi tioni ng System (SATPS) such as the G obal Positioning System (GPS)

mai nt ai ned by the United States Governnent is based on radi o navigation.
The GPS systemis a satellite based navigation system having a network of
24 satellites, plus on orbit spares, orbiting 11,000 nautical mles above
the Earth, in six evenly distributed orbits. Each GPS satellite orbits the
Earth every twelve hours. 1061 A prime function of the GPS satellites is to

serve as a cky Fof Ineh@dd.i te derives its signals froman on board
10. 23 VHz Cz(gil?un%aton‘ibg c?ock Each GPS satellite transmts a spread

spectrum si g&ﬁev)ﬂug r}n{rehﬁonowatwgkﬁ&aﬁga{o ARG QofRbREatioh Ny stehOdRd iBY

transmttin eral nal's same spectrum usi ng di stinctly

different PN.c gs n h it me
bandwi dt h wiP f’ﬁ%‘ﬁ rﬁbq#@r ?%é“'\%% S%:agﬁaéc;gL &?‘he co e use In tﬁhe GPS

systemis 1023 blts Iong and is sent at a rate of 1.023 negabits per
second, yielF# ¥ a time mark, sonetines called a "chip" approximately once
every m cro-second. The sequence repeats once every

[04F 3. Related Art.

[05] A Satellite Positioning System (SATPS) such as the Global Positioning System
(GPS) maintained by the United States Government is based on radio navigation. The
GPS system is a satellite based navigation system having a network of 24 satellites,
plus on orbit spares, orbiting 11,000 nautical miles above the Earth, in six evenly
distributed orbits. Each GPS satellite orbits the Earth every twelve hours.

[06] A prime function of the GPS satellites is to serve as a clock. Each GPS satellite
derives its signals from an on board 10.23 MHz Cesium atomic clock. Each GPS
satellite transmits a spread spectrum signal with its own individual pseudo noise (PN)
code. By transmiiting several signals over the same spectrum using distinctly different
PN coding sequences the GPS satellites may share the same bandwidth without
interfering with each other. The code used in the GPS system is 1023 bits long and is
sent at a rate of 1.023 megabits per second, yielding a time mark, sometimes called a
"chip" approximately once every micro-secgnd. The sequence repeats once every

millisecond and is called the coarse acquisition code (C/A code). Every 20th cycle the



mllisecond and is called the coarse acquisition code (C/ A code). Every
20th cycle the 2 WD 2007/126401 PCT/ US2005/ 044458 code can change phase
and is used to encode a 1500 bit |ong nessage, which contains "al manac"
data for the other GPS satellites. [07] There are 32 PN codes desi gnated by

the GPS autRghéacsdrenty-four of the PN codes bel ong #@rgd260s5pm4s6PS
satellites 1n orbit and the 25th PN code is designated as not being

assigned to any GPS satellite. The remaining PN codes are spare codes that
may be used in new GPS satellites to replace old or failing units. A GPS
receiver may, using the different PN sequences, search the signal spectrum
| ooking for a match. |If the GPS receiver finds a match, then it has

identified t hcgel c\%?}gha%gés gﬂlég@: L8 is WEHaGH fen&aﬁgﬁrl%(ﬁﬂt {02 inesdagé) Shichl dBhing ound

based GPS r &2 S vartant of radio range freasurenment nethodol ogy,
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may, using the different PN sequences, search the signal spectrum looking for a match.

If the GPS receiver finds a match, then it has identified the GPS satellite, which

generated that signal.

(08] Ground based GPS reccivers use a variant of radic range measurement

methodology, called trilateration, in order to determine the position of the ground based

GPS receiver. The GPS position determination is different from the radio direction

finding (RDF) technology of the past in that the radio beacons are no longer stationary;

they are satellites moving through space at a speed of about 1.8 miles per second as

they orbit the earth. By being space based, the GPS system can be used to establish the

position of virtually any point on Earth using methods such as trilateration.

[09] The trilateration method depends on the GPS receiving unit obtaining a time

signal from the GPS satellites. By knowing the actual time and comparing it to the

time that is received from the GPS satellites, the receiver can calculate the distance to

the GPS satellite. If, for example, the GPS satellite is 12,000 miles from the receiver,

then the receiver must be located somewhere on the location sphere defined by the

radius of 12,000 miles from that GPS satellite. If the GPS receiver then ascertains the



the GPS satellite. If, for exanple, the GPS satellite is 12,000 mles from
the receiver, then the receiver nust be | ocated sonewhere on the | ocation
sphere defined by the radius of 12,000 mles fromthat GPS satellite. If
the GPS receiver then ascertains the 3 WD 2007/126401 PCT/ US2005/ 044458

posi tion Ofwﬁ PHoNG, CPS satellite it can cal cul ate t hepdiaGbos@k4ass | ocation
based on a ocation sphere around the second GPS satellite. The two

spheres intersect and forma circle with the GPS receiver being |ocated
sonmewhere within that |ocation circle. By ascertaining the distance to a
third GPS satellite the GPS receiver can project a | ocation sphere around
the third GPS satellite. The third GPS satellite's |ocation sphere wll

then inter sectiﬁgnhgﬁé g%ﬁﬁe& g??%%&@\%\%lt%%&ﬁgf e febiBverd ihSRCldseoph t he

| ocation spﬁ’gsres 0 satellites at just two points. By
determ ning,the |ocation her e or |- 1] e | ocati on
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| ocated on tcﬁge I’i‘ﬁcﬁﬁh‘? agﬁéecflé’ﬁrr I?Wgaggatéyastoge ylrgqﬁgﬁr{ﬁgéolgﬁagégg?%&rg ol ve the
clock error in the regeiver. 0 n t he ex 1] al so be
det er mi ned, 25q5ERZRE Lhe; eF’s“@ﬁ? @Pgﬁggﬁ&#& §?§ geé:f”%?rhcg'? 5’5:"&??{ %%t for the
positions of all the GPS satellites. The trilateration method may yield
posi tional &eheg geyndthethid QP@I@P‘EIE"P& 36he ﬁlﬁ?é#ﬂéa Saﬁ%@ﬁegorcat?%eslj ¥eW¥'hcy of GPS
posi tion determ nation nay be degraded due .to Sjl?gflhl ftren tﬂ an

mul ti pat h r éandatessest the lpeglion cizde praguped by the tpeecig f °§§u9¥%9 BE Yecei ved
by a GPS receiver at one time. In certain_envirgonnents such 6}13 a canyon,
sone GPS sattie fiist o GRS stellitss atciRedwe pointsy Ry determining the location sphere of

one more GPS satellite, whose location sphere will intersect one of the two possible
location points, the precisc position of the GPS receiver is determined to be the location
point located on the Earth. The fourth GPS satellite is also used to resolve the clock
etror in the receiver. As a consequence, the exact time may also be determined,
because there is only one time offset that can account for the positions of all the GPS
satellites. The trilateration method may yield positional accuracy on the order of 30
meters; however the accuracy of GPS position determination may be degraded due to
signal strength and multipath reflections.

[010] As many as 11 GPS satellites may be received by a GPS receiver at one time.
In certain environments such as a canyon, some GPS satellites may be blocked out, and
the GPS position determining system may depend for position information on GPS
satellites that have weaker signal strengths, such as GPS satellites near the horizon. In
other cases overhead foliage may reduce the signal strength that is received by the GPS
receiver unit. In either case the signal strength may be reduced or totally blocked. In

such case, aiding information may be used to aid in location determination.



the GPS position determ ning system may depend for position information on
GPS satellites that have weaker signal strengths, such as GPS satellites
near the horizon. In other cases overhead foliage may reduce the signal
-strength that is received by the GPS receiver unit. In either case the

si gnal stre@gilo/BYopPe reduced or totally blocked. In gseghs6&7844s81 di ng
information may be used to aid in |ocation determnation. 4 WO 2007/ 126401

PCT/ US2005/ 044458 [011] There are nultiple ways of using radio spectrumto
communi cate. For exanple in frequency division nultiple access (FDVR)
systens, the frequency band is divided into a series of frequency slots
and different transmtters are allotted different frequency slots. In tine

di vi si on "”LIMlﬁ’l ?Fie’}gn&t%gﬁué% W s oTYiSihE PRlio dpB&rl ¥R okiRhiceRC ot dxampli t t er

may broadcast T's ime sfTot, such that transmtters transmt

their rressa%%&{}%gsiﬂgﬁﬁp nmﬁgggwssqﬁbm)@géﬁg’meimug@ibw {saelideqal | ot t ed

period. Wth requency upon whith each transimtter transmts may
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jt_r ansmtters for exanple require 50 watts,. or | gesg cgi{]sgan% Leu%% eor%Jabst anti al
i'nt er f er encdrequency upon which each transmitter transmits may quency y

be continuously changing (frequency hopping).

[012] The GPS system currently employs spread spectrum technology to convey its

data to ground units. The use of spread spectrum is especially advantageous in satellite

positioning systems. Spread spectrum technology enables GPS receiver units to

operate on a single frequency, thus saving the additional electronics that would be

needed to switch and tune other bands if multiple frequencies were used. Spread

Spectrum also minimizes power consumption requirements of GPS receivers. GPS

transmitters for example require 50 watts or less and tolerate substantial interference.

[013] Recently mobile communication devices such as cellular telephones have been

incorporating GPS receiver technology using multiple dedicated semiconductor chips

to implement a communication portion and other dedicated semiconductor chips to

implement a GPS portion of the mobile communication device. Mobile communication

device often are capable of using one of multiple communication systems that employ

different standards, such as Motorola’s StarTac that may communicate over a Amps

analog cellular system, CDMA digital cellular system, or a GSM digital cellular



[013] Recently nobile conmmunication devices such as cellular tel ephones
have been incorporating GPS receiver technol ogy using nmultiple dedicated
sem conductor chips to inplenment a conmunication portion and ot her

dedi cated sem conductor chips to inplenment a GPS portion of the nobile
comuni cat i\pp 6BMb&e: Mobil e communi cation device oft giriaisBucapaty e of
using one of nultiple comunication systens that enploy different
standards, such as Mdtorola's StarTac that nay conmuni cate over a Anps
anal og cellular system CDVA digital cellular system or a GSMdigital
cellular 5 WD 2007/126401 PCT/ US2005/ 044458 system Currently nobile
communi cati on devices determ ne how to search between the nultiple

communi cat | gﬁ,@@y%@%ﬁ@m& b AR RLCRId T Row & 4 bbesen 8k gor | ¢ hs

require sig I can ower and are often less then efficient. [014]
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geogr aphi ¢ dat abase of conmuni cation network boundaries and specific
el enents, t mayRppmpleyeddor Bt rict its search to network

SUMMARY
[015] Approaches consistent with the present invention provide a communication
device with the ability to use position information to more efficiently access the
communication network and/or the ability of a GPS portion of a communication device
to more efficiently acquire a GPS signal. By combining the position of the
communication device with a geographic database of communication network
boundaries and specific elements, the mobile device can restrict its search 1o network
standards and frequencies that correspond to its local position. The communication
device may also save time and energy by knowing in advance not to attempt interaction
with networks where access is known to be restricted.  Such communication device
may have generic hardware implementing generic hardware portions of RF receivers
along with software to implement a communication function and a GPS function. Such
receivers determine if 2 communication device, such as a cellular telephone may access
a communication network. This approach uses positioning data with geographic

information associated with the communication network to search only the cell site



standards and frequencies that correspond to its | ocal position. The
comuni cation device nay al so save tine and energy by know ng in advance
not to attenpt interaction wth networks where access is known to be
restricted. Such comunication device may have generic hardware
i mpl ement i ngo9eAR%ds6 hardware portions of RF receivers p@almgsosduls sof t ware
to inplenent a conmunication function and a GPS function. Such receivers
determne if a comruni cation device, such as a cellul ar tel ephone may
access a comunication network. This approach uses positioning data with
geographic information associated wth the communicati on network to search
only the cell site 6 WO 2007/126401 PCTI US2005/ 044458 frequenci es and
commni cat | o0, JEL U0k Softhicdh Adv@ikORLITirk Yn pRxinile Oammmmatication devi ce.
I n anot her pqpr oach, the comuni cation network provides aiding information
to the GPS functi.on_that e midGicht e etoe1dad sidink ifolntgiah | on of
t he commnp%vé‘iei &ﬁ%&@%gg&g%éﬁggémmni (‘::iétﬂﬁgﬁkfjbev?ce may bg equi pped with a
GPS receiver or ceive pasitioni i i ; OtlbQtiotlexi Ge vi a
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anot her ne_tWo _ er systens, rrfet ods, features and advantages of
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advant ages Heeh i ERFEGS REHPHECRPE Rt BT S desin o MREHE T 0e of the
GF THE FI GURES] [ b e Goripndrt e S imeg oad nPial bbb ot s 101 00

scal e, enphasis instead o .
i become apparent to one with skill in the art upon examination of the following figures

and detailed description. If is intended that all such additional systems, methods,
features and advantages be included within this description, be within the scope of the

invention, and be protected by the accompanying claims.

BRIEF DESCRIPTION OF THE FIGURES
[017] The components in the figures are not necessarily to scale, emphasis instead
being placed upon illustrating the principles of the invention. In the figures, like
reference numerals designate corresponding parts throughout the different views.
[018] FIG. 1 illustrates a mobile station having a software implemented satellite-
positioning receiver capable of communication with multiple communication networks.
[019] FIG. 2 is a block diagram of the Mobile Station of FIG. 1.
[020] FIG. 3 is a memory diagram of the memory of the Mobile Station of FIG. 2.
[021] FIG. 4 is a memory division diagram of controller functions of FIG 2.
[022] FIG. 5 is a block diagram of a configurable baseband processor with a number

of RF chips.



bei ng placed upon illustrating the principles of the invention. In the

figures, like reference nunerals designate correspondi ng parts throughout

the different views. [018] -FIG | illustrates a nobile station having a

software inplenented satellite- positioning receiver capable of

comuni cat i gn 2\%7;19 4l tiple communi cation networks. [ OdSdydabdsioardsd s @

bl ock di agram™o %e Mobile Station of FIG 1. [020] FIG 3 is a menory

di agram of the nmenory of the Mobile Station of FIG 2. [0211 FIG 4 is a

menory division diagram of controller functions of FIG 2. [022] FIG 5 is a

bl ock di agram of a configurabl e baseband processor with a nunber of RF

chips. 7 WD 2007/126401 PCT/ US2005/044455 [023] FIG 6 illustrates a fl ow
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or to use a communi cation systemto rapidly acquire GPS
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satellites. Turning first to FIG 1, a Mbile Station 102 having a software
i npl emented satellite-positioning receiver capable of comunication with
mul ti pl e conmuni cati on networks 104 and 106 is illustrated 100. The
software i nplenented satellite- positioning receiver may be a set of

progr anmabl §ohaswveee and shared nmenory, such a soft was@rre20fsiogassbl e
digital signal processor connected to a nenory. A preprogramed set of
instructions may be executed that configure the programmable hardware and
shared menory as the conmmunication function and/or GPS function, such as a
software defined radio and a GPS function to inplenent Mbile Station 102.
[0261 A plurality of satellites 108, 110 and 114 orbit the Earth in a
constel lation. An exanple of spgihEersBiseririion constel lation is the gl obal
positioning system (GPS) operated by the United States Governnent. The

satellites 108 dlfkalddovn %&:ﬁﬁé’d& brevid@sy tisoRkaga ScBlabmidd f,abkk8 and 120
that may be ret‘:el veg at a GPS enabl ed device such as Mbile Station 102.
The Mbile $fat] 1 '|FR¥ a 1 a1 Wedddaphit fdh@r £6dcididdr @AiBSS
net wor ks, s&%%tsg‘gﬂtgxg(?rsf) e £0 Eﬁgn %Bmémg%%prggsﬁgﬂ a Mobi | ecl Station may
include; a gg ull aém}nﬁx'u‘&{?*aﬁ "Netivor tE%@(g{@Listqh QLA Rnf1F 3R sdpRiN adfaldlh, a

c GHSEPE FomgIETHeE I'e di
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NANPS, TACS’satgl(l)ige-'\gg%i’tio&igg gel\éléll%!ercgl\)/f\l;lé of communication with multiple communication

g

networks 104 and 106 is illustrated 100, The software implemented satellite-
positioning receiver may be a set of programmable hardware and shared memory, such
a software configurable digital signal processor connected to a memory. A
preprogrammed set of instructions may be executed that configure the programmable
hardware and shared memory as the communication function and/or GPS function,
such as a software defined radio and a GPS function to implement Mobile Station 102.

[626] A plurality of satellites 108, 110 and 114 orbit the Earth in a constellation. An
example of such a satellite constellation is the global positioning system (GPS)
operated by the United States Government. The satellites 108, 110 and 112 transmit
positioning signals 116, 118 and 120 that may be received at a GPS enabled device
such as Mobile Station 102. The Mobile Station 102 may also communicate with
different wireless networks, such as example 104 and 106. Examples of a Mobile
Station may include; a cellular telephones, a personal digital assistant (PDA), a pager, a
computer, or other portable digital devices. Each communication network may

communicate with the Mobile Station 102 using unique signals 122 and 124. Examples



[027] In FIG 2, a block diagram 200 of the Mbile Station 102 of FIG 1 is
shown. The Mobile Station 102 has a tunable transceiver 202 coupled to a
GPS antenna 204 and a wirel ess network antenna 206. In other enbodi nments,
a single antenna inplenentation may be enployed that is tuned between the

GPS positi O%%Oﬁlzgﬂﬂ s and comuni cation networ k si gngtdsus2pd3dfdsssThe
tunabl e receiver 202 may al so be coupled to a controller 208. The

controller 208 may be coupled to the tunable receiver 202, nenory 210,

i nput device 212, display 214, codec 216. The codec 216 may be coupled to
the controller 208, speaker 218, and m crophone 220. The GPS signal is
received via GPS antenna 204 at the tunable transceiver 202 that is tuned

to receive ;,ftam LaDaled NG HERAT bthh@ficsl08 nefrReai are sliffneht pypes @§ses t he
raw GPS positi ata and the location of the Mobile Station 102 is

det er m ned. Self| d:&lg &ﬂth %qus’(dsw TGAL BOUMIRE AMPS, BodNHe Station

102 may be e user, recei ved via a network such as

Bl uet oot h server or even another w rel ess
 TFS e oz ay

devi ce. conmuni cdti on and GPS signals nmay be

St ched be&@ﬁ”sﬁ%@séﬁ%ﬁc LACADYPHR Wbl FARASIOY B TG 1 B shity,  ecel ved

SI gnal s bei contro such as a m Cr oprocessor.

e o o b EolL A S SBhe 10 belavR?,
11 41 | zat ol @ GBI BOPAE: RBIBTIR 20 Aol ro 2 gt el e 10
implementation may be employed that is tuned between the GPS positioning signals
and communication network signals.
[028] The tunable receiver 202 may also be coupled to a controiler 208. The
controller 208 may be coupled to the tunable receiver 202, memory 210, input device
212, display 214, codec 216. The codec 216 may be coupled to the controller 208,
speaker 218, and microphone 220. The GPS signal is received via GPS antenna 204 at
the tunable transceiver 202 that is tuned to receive the GPS signal. The controller 208
receives and processes the raw GPS positioning data and the location of the Mobile
Station 102 is determined. In an alternate embodiment, the location of the Mobile
Station 102 may be preloaded by the user, or received via a network such as Bluetooth
or 802.11 network from a GPS server or even another wireless device. In other
embodiments, communication and GPS signals may be switched between two separate
receivers or transceivers with the received signals being processed by a common
controller, such as a microprocessor.
[029] The controller 208 may be configurable via software to have a communication

function and a GPS function. The software contained in memory 210 may be accessed

10



executing the communication function or as a GPS receiver executing the GPS
function. In yet another enbodi nent, the hardware nmay be configured so both
the comunication function and GPS function are executed at the same tinme
with nultiplexing or sharing of other common hardware, such as areas of
menory 210 ﬁ% 00741 Qﬁm{ unabl e recei ver 202. The control | epcpPBod¥myasd SO
configure the tunable receiver 202 to receive data fromthe comrunication
systemor the GPS system 10301 The controller 208 using the determ ned

| ocation, may access digital geographic data contained in nmenory 210. The
di gital geographic data in menory 210 may have conmmuni cation network
informati on associated with different geographic positions. The

conmuni cat i Ofurhgt WRklizaiBh Qb R B REGAS Ss%ﬂlohywzhss aomﬁﬁm%%wg?y then

be wused to seléct a communi cation network which to tune the tuna

transceiver gllgying MEColRififafidh ﬂmﬁtﬁd 68{%9 A RIFTUIGGG e&%,‘gg‘k ;@ﬁthat

control |l er 208 nay activate a graphica synb

i ndi cates a Wi 0] nection

i s establ | shﬁh%n ﬂ‘%egrg"éﬁrﬁ%grﬁgg%‘@’u n{%ﬁedr? %éﬁ‘ FPay %1 Dl aced
wth audlod d vaaco 216. Aud nals are
recei ved at ahﬁ?l@?&g@ one g%b a&g‘sﬁ%{ E{P %’%‘gg Hy hsémi?o f or

conmuni cati on r. the_ .commu ation n rk The control | er sses
i gr ol corfRF BN B ERER e A7 snBre Folpert wef gn R marmé?@g& 202 to
oo R e P ol R M s SR o e
embodi ment s, 0|2tt0 1[1:% ve Eata f?gn% IthbeI cgmgnr':l%tcats ogeéystg'rr]i or the GPS system.

[030] The controller 208 using the determined location, may access digital geographic

data contained in memory 210. The digital geographic data in memory 210 may have

communication network information associated with different geographic positions.

The communication network information accessed by the controller 208 may then be

used to select a communication network which to tune the tunable transceiver 202.

Once tuned to a selected communication network, the controller 208 may activate a

graphical symbol on the display 214 that indicates a link with the communication

network.

[031] Once a connection is established with the communication network, then calls

may be placed with audio data being coded and decoded via a codec 216. Audio

signals are received at a microphone 220 and digitally encoded by the codec 216 for

communication over the communication network. The controller 208 passes digital

communication signals received at the tunable transceiver 202 to the codec 216 where

they are decoded from digital signals into audio signals. The audic signals are then

passed to the speaker 218. In other embodiments, it may be possible that the
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WO 2007/ 126401 PCT/ US2005/ 044458 positioning link established in the
comuni cation network is a communication link, such as a |ink established
using the 802.11 or UWB standard. [0321 Turning to FIG 3, a nenory di agram
of the menory 210 of Mobile Station 102 of FIG 2 is shown. The menory 210
may be randgm.aceesg, memory (RAM, read only nenory (Rys:@dspedassoni cal Iy
pr ogr ammabl e nenory ](EPRO\/l EEPROM), or a conbination of digital nenory.
The nenory may al so be optical nmenory such as found in conpact disk (CDs)
or simlar nmenory readable using laser light. [0331 The nenory 210 nay have
an area for storing software referred to as program space 302 that
controls the operation of the Mbile Station 102. Another area of nenory

210 may be used fory 24t HRCk oStk O HwhTiE QT doRGnunRhes Bitk,t 0 as 1/0
space 304. ﬁsé??ng%rlélg(gés?aggﬂ?gg%ata may be stored in a mappi ng data 306

| ocations in hrraﬁg?xé%ﬁ%ajb?'sal}egnggﬁlg865-?13‘0%!@%%5*‘1-210 may be reserved for

comuni cat i M that associates cell site information with

over - net wiel PhEBmea PR iy b e o o B
Syst em nonoPy FLGH & SPOF-o B EPoD R OO e ey AelbRHRAMY AP R,
0 er ont 1 aneeneney (RO E AR Proggma b SO BROUE 882, (1E,

along the axes. Cell 402 indicates that |nput/Qutput .(l/O) area,i menory
may be shar eembiaetigacf digital ®smeThi Lhe FBH‘OTYUE‘EY ia}(%fbg@géa}l% Ofyofqﬁlfc}laagnd t he

initializer function. The Input/Qutput (1/0), area ils t){.g{)cal ly used to
st ore capt ufeudimepmpact disk (CDs) or similar memory readable using laseright.

[033] The memory 210 may have an area for storing software referred to as program
space 302 that controls the operation of the Mobile Station 102. Another area of
memory 210 may be used for data input and data output buffering referred to as I/O
space 304. Digital geographic data may be stored in a mapping data 306 locations in
memory 210. Another area of memory 210 may be reserved for communication
network data 308 that associates cell site information with the digital geographic data.
The digital geographic data may be downloaded over a network into the memory or
contained in a removable memory chip, such as used by GPS chart plotters.

[034] In FIG 4, a diagram 400 of the system memory 210 a division of the memory of
Mobile Station 102 is shown. The diagram 400 is in the form of a matrix with
subprograms used by the different functions (communication, GPS, Shared, and
initializer) listed along the axes. Cell 402 indicates that Input/Output (/O) area in
memory may be shared between the communication function, GPS function, and the
initializer function. The Input/Output (I/O) area is typically used to store captured raw

data and may be implemented as a receive/transmit data buffer. This data may have
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data and may be inplenented as a receive/transmt data buffer. This data
may have 12 WO 2007/126401 PCTI US2005/ 044458 had a carrier signal that is
renoved prior to the data being processed in the digital domain. The data
may be at an internediate frequency of a few Mz rather than the typical
carrier fregudepfYiaidy the Gz range. If the GPS functi onp@igs 66a348d cation
function are not proceSS|ng signals at the same time, the |I/O nenory may

al so be used as a buffer that is shared between the different functions.
The nenory is further partitioned into programspace with | ow | eve
processi ng prograns such as |lowlevel math processing for algorithm
processi ng and connnn signal processing 404 that may be once again shared

bet ween CO. n SO epﬁgﬁﬂ%attlzé)?e?mvg?gngﬂjﬂa%b QRa RIE drb&@ssell Th theadibEar . [ 035]

Connunlcatl may have an area of nenory where the software is

| oaded and l,ocat ec}hf atagfag b@;ﬁhb{gg}t@ |ﬁ%a1§éng}nlofyw MY [afher thAemePS

functions ag & own® es of such software may i ncl ude

pre- processin E L h qqg%%?lngﬁ]nt ?a%gé Nyf g dﬁr@{léﬁon%ﬂa RotRGnie@pAUNI cat i on

function an m nmany sim asks. For exanpl e,

bot h radi [ d t f d
digital sioRHCEoBEF BRI IFR wﬂﬂ%grreﬁmﬁ%ﬁﬁ@%%%?oﬁa i

dit | t I FI R
Fi U or i g, Aauer oD o isyBeed SERar el Hafﬁrwﬁ%ﬁﬁl% I '%%aﬁ%*sn% das. The

| ow-1 evel nmathematical functions to q ormthese tasks are F same in
ei ther the panHOOJRP|RsPEram SRecevEHh IgP-1eYeL PISSEsg DIGETYRS B gsgog‘f War e

defined comuni cation device enabling the
math processing for algorithm processing and common signal processing 404 that may

be once again shared between communicafion functions, GPS functions and the
initializer.

[035] Communication software may have an area of memory where the software is
loaded and located for use by the communication function and the GPS functions as
shown by block 406. Examples of such software may include pre-processing of the
data contained in the memory. Both the communication function and the GPS
functions perform many similar tasks. For example, both radios may need to perform
additional processing on the captured digital signals before they perform correlation.
This additional processing may require additional modulation, application of I1R or FIR
filtering, narrow-band noise analysis using frequency domain methods. The low-level
mathematical functions to perform these tasks are the same in either the communication
function or the GPS function of a software defined communication device enabling the
software in the memory to be shared. Further, both the communication function and

the GPS function may perform detection by correlating incoming data against reference
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software in the nmenory to be shared. Further, both the comunication
function and the GPS function may perform detection by correlating

i ncom ng data agai nst reference 13 WD 2007/126401 PCT/ US2005/ 044458
synbol s and nmay al so share | ow 1l evel functions for these operations can be
shared by Q,Q,tga%atgg&opommni cation function and the GPS §ug2h@Ri4445936]
Simlarly, the S function may have a dedi cated area of nenory 408 for GPS
specific software that enable | ocation determ nation upon acqui sition of

| ocation nessages fromsatellites or aiding nessages for other networks.
Anot her area of nenory shown by cell 410 may be dedi cated for
initialization of the other functions and configuring the nmenory. The
menory may ernﬁo%‘&%%%%ﬁ&%a}eﬁ ERTR YRS fir@Rde ofdtAtion® B4 B WBRded BRNOT Y

(i ncluding efectronic "programabl e menory and smart cards). Exanpl es of.
the type of s ftltleV\lac‘);n?n c%n%fdfuhélioh L Sl BRI ciBY | nclude logic to initialize
the confi gng I'E Narthar e 1 or I'npl'enmenting the conmuni cation function,

functi on, i A3 aproEe 36 GER R b R BARKERd e AT AN RAGRD]
[ [ i on. 37].,T |ay.. al have. a.
ot abasce. 4TATatorbh 1% GGIGERTE cempnried: P R UCRrRE, ol

| ocations. The dat abases_may be fixed at the tine of turi of the
Mbbi | e St at mﬁ%sawzg%rp SRl itgscore pidins TESE3eKS tf?fa?'hera?ﬁﬁw kS {T?g}%gh%? &%aa es via
the network or via a user interface, such. as _a.l,;sqfri.al g S %{)n ecf.ion on a
personal comisimosy shomm bt esl 4 O deayrhscdsdisated dpr 1gitglisagpn g #‘ﬁto- DI or
poi nt-to- rmultipoint comruni cation approaches.

and configuring the memory. The memory may be random access type memory or read

only permanent memory {including electronic programmable memory and smart cards).
Examples of the type of sofiware stored in this memory may include logic to initialize
the configurable hardware for implementing the communication function, logic to
initialize the configurable hardware for implementing the GPS function, initialize
communication between the GPS function and the communication function.

{037] The memory may also have an area for databases 412 that contain geographic
information such as cellular cell locations. The databases may be fixed at the time of
manufacturing of the Mobile Station 102 or may receive initial data and periodic
updates via the network or via a user interface such as a serial bus connection on a
personal computer, Bluetooth connection, or similar point-to-point or point-to-
multipoint communication approaches.

[038] Now turning to FIG. 5, a block diagram of a basband process coupled to a
number of RF chips in the tunable receiver 202 is shown. Processing of digital signals
typically occur in a two parts. The first part is the RF processing that removes the

signal from a RF carrier. RF processing may occur within a dedicated chip, often
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[038] Now turning to FIG 5, a block diagram of a basband process coupl ed
to a nunber of RF chips in the tunable receiver 202 is shown. Processing
of digital signals typically occur in a two parts. The first part is the
RF processing that renoves the signal froma RF carrier. RF processing may

occur withigoaeshadipept ed chip, often 14 WO 2007/ 126401pHald2btsA9A8¢ 044455
referred to as a RF chip. The RF chips 502, 504 and 506 may be connected to

i ndi vi dual antennas or may jointly share antennas dependi ng on the

i npl enentation. The RF chips 502, 504 and 506 are also coupled to a
baseband processor 508 that processes the digital signals once the RF
carrier has been renoved. A resource and savings is achieved by having a

baseband pr ge%?eéeagﬁ,c%?% RE@lp. | STHE GO LK 362, 50ayard SOBOREY Bk |cBfincki@d frenct | on

with differ ther i nplenentations, RF chips such as RF

hi f GRS, Bl ueToot h | I, t bl ' ith
Cont 1 gur abl oAb AR opY 5. 58 S afy AFERR sl by e B0 O an

27 T ust ThE B i B, S wREHIcRe FATEIDED Y Rl ot o088 0 "L

2 is illust ram’s wth a determ nation of the

comuni cation |link status.604. |n_a.cel] ul icati k. the
comuni cat | BFPCESIFRCHF Gt SigRls %‘Fnthi’rﬁ&‘i 5 pecl HeAbvEE" Aiesdlite il

! _ \ _ ( atl fc)rnraéew ce nmay sear.CEéEf or a
Communi cat | SRSk sFeved N IvERbcs CESNIPESoErt hartieb o HEEER & St on
102 and the network (switch and or_server .occur, .The e .wor&hrray
provi de  usepnitollpnip inetion with digfergnyRY @‘P%ﬂ%‘&gf%ﬁlﬁﬁwta&g?seﬁa h‘gf P'on 606.
Fxampl es of a; rI]{EI}‘ éjh?pesf fltj)l GPS, BlueTooth, cellular, Ethernet, and WiFi may interface with a
configurable baseband processor.
[039] In FIG. 6, a flow diagram 600 of an approach of position determination
executed by the Mobile Station of FIG. 2 is illustrated. The flow diagram starts 602
with a determination of the communication link status 604. In a cellular
communication network, the communication function of the communication device
may search for a communication link that is provided by one or more base stations.
Once the communication link is identified, communication between the Mobile Station
102 and the network (switch and or server) may occur. The network may provide
useful information to aid in rapid position determination 606. Examples of the useful
information may include the location of the base station, sometime referred to as a cell
tower. Other useful information may also include accurate time that may or may not be
synchronized with the GPS network.
{040] If useful information is available 606, then the position determination is

constrained to an initial location and satellite Doppler based on the location of the base

station 608. The local time estimate may also be updated vsing the received accurate
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information may include the |ocation of the base station, sonetinme referred
to as a cell tower. Oher useful information may al so i nclude accurate
time that nmay or nmay not be synchronized with the GPS network. [040] If
useful information is avail able 606, then the position determ nation is
constrained to an initial location and satellite Doppler based on the

| ocation of the base station 608. The local tine estinmate may al so be

updat ed usj e i a t4 . | e my
then be canne 107 4 W68k YBleP Racz ey, fion b'Eolftled, TRARIBNENE AEE "R cps
search is then prefor si,n he constrai ned cqde. ase ran i

ovai | anl o PRy SRR Ay AP M Bribr Sb G sRingBRe SoubRPRL ode
traditional GPS search js performed 614 w thout using additional aiding or
assi sti ng Phaser sngail awailabsoin piki i usaivd dnformptien ivpohyvailablec®s thanax i on in

t he communi cation device, the nenory nmay be updated 616 wi th al mranac data,
ephener i s tuditwnalb@Gls search ke pérfaratedor 4owithdus usinigi ddditienak aidmgldiZissipigl] | n
FIG 7, a flow diagram 700 of an approach network access executed by the

Mobi | e St asfoaiatidil Uplon fpbSitiod deahind€be byithe GP8ushicadinbtaafugidatiel work to
access. The flow diagramstarts 702 with the tunable transceiver 202,

bei ng t ungyic the SRinisry rﬁfﬁbéiuﬁ&%égég *ee\ﬁth%gﬁél&a&hsﬂﬁ{eﬁleﬁsfa% Vglgd/%d the

position of the Mbile’Station is m ned /04. ‘ThHe contro 8 than

access th?hegfg{g%tLO%‘lquﬁé)MO%H%#ﬁa ?)gt&tag.ase 706 using the determ ned GPS.

Search the ase for co fon network data associated with the
99121 STRRERIG, % Bt g AT S e 2k BVt 20 ©
Mobile Station 102 of FIG. 2 that determines which communication network to access.
The flow diagram starts 702 with the tunable transceiver 202, being tuned to receive
GPS signals. The GPS signals are received and the position of the Mobile Station is
determined 704. The controller 208 than access the digital geographic database 706
using the determined GPS. Search the dataBase for communication network data
associated with the digital geographic data 708. If communication network data is
available 710, then the controller than accesses the communication network data
associated with the geographic database in order to identify what network and
frequencies to initially attempt to access in order to setup a communication Hnk 712.
The controller 208 than makes a determination if a communication network is
available to be accessed by the mobile station 102 in step 712. If communication
network is available 208, than the controller configures the tunable transceiver for the
closest network to be accessed 712. In the case of a cellular network, it would be the

frequencies associated with the closet base site,
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associated wth the geographic database in order to identify what network
and frequencies to initially attenpt to access in order to setup a

conmmuni cation link 712. The controller 208 than makes a determ nation if a
comuni cation network is available to be accessed by the nobile station
102 in step 712. If comunication network is available 208, than the
controller configures the tunable transceiver for the closest network to

b : H
{1 cauenci Lo dEas QpichP oFRpRaidh B 3L aOEIHEbIC oo AR, o oc
i cation. [ t habl I, l.i nk t b
cotabl | ShEHFPIAS) (it e RochSRe M (0 clstEpiRTaf [ PoEn e 0¥ Uy of her

conmruni cation networks or cell sites within the comunication network are
within raegewpigtion pewaskseoned! giasavitharthe epmmynicaion netwogk agg withing nj n
range, than the next closest is identified 712 and the controller 208

t unes t herdngarBGeill/ther@® dtbert swerksforecpllecitisege Within rdngs, thankhevinext

comuni cation network is established 714, then processing is conplete 720.

[043] |f eryawsins Gadntigied 74 20gideme ametollel 209 tlies ak@idafkdetret 12021 tohbsest eps
712 or 718, then the transceiver is not tuned an may be placed in a sleep

mode 0 CRRSEIVESPPHENTE o itk With | TRmIAYatRE R&ofl0ls bRabIRgEd O 40khe eep 724
and t hen ?%gs&%sposi tIifoan may be detern%ned aggfn S704. The sl eep period
may only be with resEFfE ?%pthe comuni cati on network, while the

transcei vBICFEIRRIIRET R Dretet er mi ned periods to receive and process

| ocati on information. 44] Parts of the flow. di agr of  FI 6 and FIG 7
may be i nﬁ@%ﬁp@anquﬁic%t?on ls determsined not to be avallgble (f'n g‘ n?ler steps %12 orailg,

then the transceiver is not tuned an may be placed in a sleep mode to conserve power
722. A timer may be set for the period of sleep 724 and then the GPS position may be
determined again 704. The sleep period may only be with respect to the
communication network, while the transceiver is awake at predetermined periods to
receive and process location information.

[044] Parts of the flow diagram of FIG. 6 and FIG. 7 may be implemented in
hardware, sofiware, or a combination of hardware and software. Aspects of the
present invention may be implemented as instructions in memory, one skilled in the
art will appreciate that all or part of systems and methods consistent with the present
invention may be stored on or read from other machine-readable media, for example,
secondary storage devices such as hard disks, floppy disks, and CD-ROMs; a signal
received from a network; or other forms of ROM or RAM either currently known or
later developed.

[045] In the current embodiment, the Mobile Station 102 has been described as a

common set of hardware that is configurable by software to function as a software
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har dwar e, software, or a conbination of hardware and software. Aspects of
the present invention nay be inplenented as instructions in nenory, one
skilled in the art will appreciate that all or part of systems and net hods
consistent wwth the present invention my be stored on or read from ot her
mac hi ne-rea,g,?%@mg&gj a, for exanple, secondary storagep@@yd:gRn4a5ch as
hard di sks, floppy disks, and CD-ROMs; a signal received froma network;
or other forns of ROMor RAM either currently known or | ater devel oped.
[045] In the current enbodinment, the Mobile Station 102 has been descri bed
as a common set of hardware that is configurable by software to function
as a software 17 WD 2007/ 126401 PCT1US20051044458 defined radi o havi ng
both a co i cation . f ti] a S f o) ter
enbodi mnm%gg%ﬁ?lheayigg ﬂoﬂpa iin égl Hﬁgﬂdn Ehd Lrbl@ﬁlélalélfp 'i'ﬁtaﬁ

atron 10Z may be conmmuni cation devi ce having
dedi cated hardware 1o,.inpl t . [.cat.l .10 t her
har dwar e fo%@%%ﬁ%ﬁ?’%’gﬁgﬁ&b&ég q’%’ﬁ?@? %agaqen&%‘{lﬁ%tg ﬁuéanr Hlel‘?r%lqlg?r]e&l tations,
di fferent degrees .of, hardware reuse may .be. achi eved. her
i npl enent at S%{\%a,te W‘?ﬁ%&o‘&@# ng 'g'e Wmﬁﬁ%ﬁﬂ%ﬁq %)tﬁerﬁ%arrf@v BT e
required to _mgke a positj determination . discussed ghove be
i npl enent ed! er&ﬂ’}‘“giﬂi‘FeGggr}E‘Eﬁ?ﬁﬁnm&é'f"i %ﬁﬁdﬂﬂ%nﬁawsnéﬁpe&eghgg%%é’fof GPS
function and access directly or indirectly.tq a geographi cal database.
[046] The f SFdyeeneERY | 5 adieved- alf P @Fﬁﬁ?@%?ti?ﬁs’h@g @8’&4‘%5?38ent ed for
purposes of illustration and description. It is not exhagstl ve and does
not |imit tfnepreyiag reenection dime ands tims foquirgs, &y make ra PASIENTS deptgappation

Modi fications and variations are possible in o ] i
discussed above may be implemented on any time of communication device having

some type of GPS function and access directly or indirectly to a geographical database.

[046] The foregoing description of an implementation has been presented for purposes
of illustration and description. 1t is not exhaustive and does not limit the claimed
inventions to the precise form disclosed. Modifications and variations are possible in
light of the above description or may be acquired from practicing the invention. For
example, the described implementation includes software but the invention may be
implemented as a combination of hardware and software or in hardware alone. Note
also that the implementation may vary between systems. The claims and their

equivalents define the scope of the invention.
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| ight of the above description or may be acquired from practicing the

i nvention. For exanple, the described inplenmentation includes software but
the invention may be inplenented as a conbination of hardware and software
or in hardware alone. Note also that the inplenentation may vary between
systens. The clainms and their eqwnég %Qfs define the scope of the
invention. 18 CLAIMS Wat is clai A 1. A device, conprising: a
receiver that is tunable between receipt of a positioning signal and a
comuni c8fhiabrs clamedrik signal ; a nmenory with geographic data that is
associated with at |east one conmunication network; a controller coupled
to the recei vey daivt, eslapiisiae:t 0 access the nenory to retrieve the
paranmeters to access the at | east one conmunicati on network correspondi ng

to positioni Qe it izt %rﬂ.lﬁzhﬂe Bﬁ%bﬂﬁcmpﬁﬂﬂaﬁoﬁﬂl&ﬁﬁ $ibadl ahgaconfigurable to
pl ace the receiver 1n a sleep node for a predeterm ned period of tine set

by the cont roI | east one conmunication network is
unr eac haﬁ?lgmﬁm Ct%JF’%ell(\lg(%mhp8@3fh

evi ce The device of claim1, wherein the geographic

data is recei ved at the recei and stored in the nmenory by the
control | er. am%wéfévﬁb%ﬁogfap }Caﬂ &‘a ‘rsa’Z'SOCWﬁf‘éi]‘@’lﬂﬁattlﬁ%s%B%t roller is

configurable by software to
communication network;

a controller coupled to the receiver and adapted to access the memory to retrieve
the parameters to access the at least one communication network corresponding to
positioning data from the receiver, and

a timer that is configurable to place the receiver in a sleep mode for a
predetermined period of time set by the controller when the at least one communication

network is unreachable by the device.

2. The device of claim 1, wherein the geographic data is received at the receiver and

stored in the memory by the controller.

3. The device of claim 1 or 2, wherein the controller is configurable by software to
function as a satellite positioning device that processes the positioning signals and a

communication device that process the communication network signal.

4. The device of any of claims 1 to 3, including a common antenna coupled to the
receiver.
5. The device of any of claims 1 to 4, wherein the receiver is a transceiver.
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function as a satellite positioning device that processes the positioning
signals and a conmunication device that process the comuni cati on network
signal. 4. The device of any of clains 1 to 3, including a compbn antenna
coupled to the receiver. 5. The device of any of clainms 1 to 4, wherein
the receiver is a transceiver. 19 6. The device of any of clains 1 to 5,
wherei n the geographic data has cell site information. 7. The device of
claim6, where the geographic data further includes a plurality of
frequencies agneabatest atyldf chaimelllto $i twhereh thdlgeogtantiic datehasenil Bte cl ai ns 1
to 7, wherein the receiver further includes: a first RF chip associated

wth thei Sididogni ng signals; a second RF chip associated with the

comuni cation network signal; and a baseband processor configurable for
recei pt of the positioning signals fromthe first RF chip and then the
communi cation network signal fromthe second RF chip. 9. A nethod of

conmuni cation,_conprising: tunjng.a receiyer, be en regei fi.

posi ti oni’ng sﬁ&ﬁéPVlﬁﬁﬁ%‘aa%%ﬂfﬁn#’ﬁrggﬁ %ﬁ?gﬁgﬁiﬁﬁﬁ%ﬁﬁlgﬁlﬁﬁ ?géliuﬁaéltfﬂf a menory
geographic data that is associated with at |[east one comunication

net wor k; fizgaensies @esosiatayl with a celbpits-ol | er coupl ed to the receiver,
positioning data fromthe receiver and accessing the nenory to retrieve
the paraneters to access the at | east one

8. The device of any of claims 1 to 7, wherein the receiver further includes:
a first RF chip associated with the positioning signals;
a second RF chip associated with the communication network signal; and
a baseband processor configurable for receipt of the positioning signals from the

first RF chip and then the communication network signal from the second RF chip.

9. A method of communication, comprising:

tuning a receiver between receipt of a positioning signal and a communication
network signal;

storing in a memory geographic data that is associated with at least one
communication network; and

processing at a controller coupled to the receiver, positioning data from the
receiver and accessing the memory to retrieve the parameters to access the at least one
communication network corresponding to the positioning data, and

setting a timer to place the receiver in a sleep mode for a predetermined period of

time when the at least one communication network is unreachable by the device.
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comuni cati on network corresponding to the positioning data, and setting a
timer to place the receiver in a sleep node for a predeterm ned period of
time when the at | east one comuni cation network i s unreachable by the
device. 20 10. The nethod of claim9, including: receiving geographic data
at the receiver; and storln% t he geographic data in the nmenory by the
control | .. The mythedpéckyn Yomclidiign 9 or 10, further conprising:
configuring the controller with software to function as a satellite

posi tioning rteeivig gehgtaphicalatssat dee teheiveroend i oni ng signal s and a

communi cation device that process the conmunication network signal. 12.
The nethod of stafAng te gebgiaphicYatatin tHe melmerebythichengeldgr aphi ¢ data has cel |
site information. 13. The nethod of claim 12, wherein the geographic data
further includes a plurality of frequencies associated with a cell site.
14. The method of claim 10, wherein tuning further includes: receiving at

a first chip associ at j itioning signals; receiving at a
second RF chi ﬁ%%ﬁ?ﬁé’?@gﬁ%ﬁéﬂtﬁgﬁg%%%ﬁngbgon network signal; and
configuring a baseband processor. configurahl e.for recei.pt of.the
positioning SPHHAIESfheARIR eff‘i"%?"éf—‘grgﬁ‘i’ Hﬂnf‘%féﬁzﬁ?elhge RS at i on
network signal fromthe second RF chip. L .

device that processes the positioning signals and a communication device that process

the communication network signal.

12.  The method of any of claims 9 to 11, wherein the geographic data has cell site

information.

13.  The method of claim 12, wherein the geographic data further includes a plurality

of frequencies associated with a cell site.

14.  The method of claim 10, wherein tuning further includes:

receiving at a first RF chip associated with the positioning signals;

receiving at a second RF chip associated with the communication network signal;
and

configuring a baseband processor configurable for receipt of the positioning
signals from the first RF chip and then the communication network signal from the

second RF chip.
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21 15. A signal bearing nmediumw th machi ne readabl e instructions which,
when executed by a conputer, causes the conputer to performthe steps of
the nethod according to any of clains 9 to 14. 22

15. A signal bearing medium with machine readable instructions which, when
executed by a computer, causes the computer to perform the steps of the method

according to any of claims 9 to 14.
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